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Introduction 



Ths AAHPER Youth Fitness Test wes developed by a special committee of 
*-.:ie MMPER Research Council in 1957. It is a practical test which is easily 
administered. The purpose of each test is stated and the test procedure is 
objectively described and illustrated. Noms which have been established 
CT the bnsis of nationwide sampling are included in the test booklet (1). 
T-idsc factors make the test feasible and acceptable for nationwide use as 
an Integral part of physical education.s-ince 1957. 

The test battery included seven items which purport to measure the 
following criteria: pull-up for judging arm and shoulder girdle strength; 
sit-up for judging efficiency of abdominal and hip flexor muscles; shuttle 
Tvn for judging speed arid change of direction; standing broad jump for 
jacfn'ing muscle paver of the leg extensors; 50 yard dash for judging speed; 
Softball throw for distance for judging skill and coordination; and 600 
yard run-walk for judging cardiovascular efficiency (1). 

The reliability of ths test items has been examined by several investi- 
gators (14, 11, 15, 5, 15, 22, 10, 2, 23, 13). Similarly the validity has 
h^cr scrutinized by (11, 10, 14, 23, 13). Whereas the reliability is 
f-.r^^tablo within th(3 frftme''ork of the published reports the validity an- 
^e-'^rs tn be "ess substantial. In selecting the seven-item battery, the 
•'"'r-'^-fn';? cpmrn'ttee anreed that the ^toms> r^^prrscntcd specific measures of 
'.""^ j-or^oncnt'-. of r-hy si cal vitness thus accenting face validity for t!-"? 
b^.tt'jry, 

Thf; establ^shnont of ths validity of a test involves a comparison be- 
tween the criter'"cn nTGasure and the resulting score (14, 7, 4, 17, 18). For 

cxarole, the criterkn mnas'jre for the pull-up test is do^inod (1) as arm 
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end shoulder fllrdle strennth. This Is an often used criterion for that test. 
Hwcver» If the test Is administered to yield a score which is the maxiinuiR 
nuRber of continuous repetitions of the pulT-un exercise, then the score is 
not a valid measurr of that stated criterion. Vihy? The ansver is found in 
th-s definition of the term strennth which was used in statlnp the criterion 
irearure for the pu11-up test. 

General agreement for the definition of strength is "The amount of 
force which a muscin is able to exert to overcome resistance". This de- 
frrition assumes movement, and thus refers to dynamic mascuTar strength, 
Tho most widely acceptf>d measure of dynamic muscular strength is that test 
which was used by Delorme (9) to measure the maximum amount of v/einht lift- 
ed ill one repetition or 1-Pn. If the purported measurement of strennth 1n- 
clut^es a duration of work beyond that which is required to complete on 
repctiticn, the m2?5urement now includes muscular endurance or more specif 1- 
crlly dynamic nus:ular endurance, rontoye et al (19), Thus it would appear 
thc;t the critaHon measure cited by Johnson and flelson (14) and AAHPER (V) 
should indeed I-'ji defined as a measure of dynamic muscular endurance, Johnson 
und Kelson (14) do exactly this in another section of their text. This 
cr.iCTile of apparent inconsistancy in identifying the criteria measures for 
test itcriS is not uncomon. McCloy and Young (18) identify pull-ups and 
i;ui.i 'Ups as tests of muscular strength in a chapter describing strength 
tests and then describe the seme exercises as tests of muscular endurance 
•'n r. chuptcr doscribinn endurance tests. 

These exfnplcs serve to focus on the inconsistencies which exist in 
the terminology specifically related to the AAHPER Youth Fitness Test and 
ar- only an exemr'^e of 'inconsistancies related to the prescrintion of ex- 
ercise t; physical education teachers. The scope of this study however will 
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focus on the seven Items of the fitness test to illustrate an apparent 
solution* 

If a test has proven to be invalid then the validity may be improved 
i?i one of two ways. Either the test procedure must be changed so that the 
score is indicative of the measure that it purports, or the criterion 
measure must be changed to suit the procedure used to obtain the score. 
Thus, in the pull-up test if the criterion neasure is to be the measurement 
of dynamic muscular strongth, the resistance to the arm flexion movement 
should ba increased to the maximum amount so that the subject could complete 
only one repetition of the pull-up exercise. This alteration in test pro- 
cedure would ensure a valid measure of the criterion of dynamic muscular 
strength. On the other hand should it be advantageous to leave the pull- 
up tnst procedure as prescribed in the AAHPER test, then the criterion 
measure should be altered to be consistent with the procedure. 

The matter of alterinn the criterion measure must carefully be con- 
sidered in linu of compounding the error. Generally there are three types 
of criteria mt?asures that nay be established for tests of physical and 
motor fitness. These are: 

1. a definition of the porformance task sncclflcally related to the 
test, for example, the number of continuous pull-ups that a sub- 
ject can perform, 

2. the specific factors vHiich are Involved in the oerformance of the 
test; for exaq^le, dynamic muscultir strennth, static muscular 
strength, circulorosniratory endurance, flexibility, dynamic or 
static PMscular endurance and so on. 

3. the amoisnt of r.?ilculatcd work that the subject has performed in 
completlnq the test, 
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A stateirant of the criterion measure In terws of type one or three 
above Is Si>ec1f1c to the performance Involved In the test, v/hcreas type tv/o 
is specific to muscle function. Thus, in consideration for the practicality 
of a test the type two criterion measure is less feasible, even thounh more 
dosirable. Type one on the otlier hand is so specific to the activity per- 
fcr:<*2d tVat it offers little value in terms of a subjects* general level of 
fitruvss, Typ'ii three seems to be the compromise betijeen a criterion weasure 
of one and two since it Is descriptive of the performance task, and also 
allows for so^ie generalization about the specific factors of the type two 
criterion measure, 

U'hen the A/-»iPER pull-up test is compared with the definitions cited for 
dynamic muscu*5ar strennth and di/namic muscular endurance it scenes to contain 
elements of eech. The body weight of the subject ray be considered as the 
resistance to arn flexion (an eierent of dynamic muscular stronnth); if the 
resistance Is overncn^c scvGral tiTOS, (10 copplcted pull-ups) then the 
criterion of dynamic muscular endurance 1s Included because of the duration 
of tl?e TTUScular contraction. Tiiese tvo factors of resistance an<l renetitions 
plus the distance that the bod;/ weight is displaced provide the t-asis for the 
type three criterion measure as follov/s: 

Work Resistance iiistance X Repetitions 

K-ifivc: nesistanct - UoHy \.'oiriht. in fsoiimh 

ristpnce « Anount nf hody riir.pl reagent in inches 
Repetitions « A count of corplcti^d r>ini-u:?s 

Th« score for the puTl-un test Is nov/ sensitive to the anoiir.t of \'orl; 
ti'.nt tM'5 muscles arc do in'' dnrinn the te?t, 

tp'-.h corhpnnr^nt of t\',r cnuptio!^ is rcnrcpcvvtcd nrnjnVTy r,p tl'.'-'t if the 
body weight or tlie distonc': or tho nunl;er of repetitions is altered thr wrk 
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Index win refltct that aUeratlon. Thus a cHteHon measure based on the 
work performed would appear to combine the most accurate criterion measure 
for the pull-up without limiting the scope of generalliatlons to the per- 
formance of the Item (type 1 criterion measure) yet be free from the 
stringent definitions of strength and endurance (type 2 criterion measure). 

Rlccl (21) Illustrated hypothetic^ that the amount of work perform- 
ed by & subject doing the pull-up test may be disproportionate to the 
number of pull-ups which are performed. For example: 

Subject My Welght(Rns) Pull-Ups Dlsplacement(Keters) Vtork(Push-up In 
/ ^ KITogram-meter) 

A 50 3 1.5 75(50 X 1.5) 

B 100 3 3.0 300(100 X 3) 

According to the scoring method employed 1n the AAI'PER test, the per- 
formance by student A would be equal to that of student B since both had 
completed three continuous pull-ups. Yet, student B has performed more work 
by reason of displacing a prcater resistance (100 kg - 50 kg • 50 kgs of 
body weight) |pr each repatltlon. Thus, student A has not demonstrated 
superior jTWJSCular strengt*i nor muscular endurance. If vre compare the two 
perfonrances to the definitions of strength and endurance we find that 
student B has overcome more resistance and by reason of displacing that 
resistance (3.0 meters - 1.5 meters • 1.5 meters) over a greater distance he 
m pnl'fibly sustnlned i e contractions for p Icnoer porlod of time. Thus, 
imloss h crItnHon r-sasiv o of pull-up performance 1? established for the 
p:il*2-in test. :'ie vaUdi?.' of thn test 1s In .ieooardy. Vlhercas a criterion 
mer',uro of wo.!< involved the pull-un test appears to be more sreclflcally 
related to tho Intended n"rnose of the test within the realm of the 
pr^ftlc^^l admlnl strati or of the test. 

A hiJtterv of tests intended to examine the validity of the AAHPER Youth 
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Fitness Test htis been developed. The battery was Identified as the UNO 
Revision of the AAHPER Youth Fitness Test, The battery employs the work 
(type 3 criterion measum) for the standing broad jump, the puH-ups, slt- 
ups and softben throw. The fifty yard dash, the 600 yard run-walk and the 
shuttle run tests will be examined with the revised test employlnn a type 2 
criterion measure. 

Worms wf l be estabTished for the AAHPER test and for the revised test 
and the subjects' performance will be evaluated on the basis of each set of 
norms. Scores for the AAHPER test win be correlated with scores for the 
Revised test to determine the denree of relationship between the tvn) per- 
formances, /nd, since the performance of the subjects may vary from test 
to test, thun Introducing a source of experimental error, a test-retest 
reliability coefficient will also be determined. 
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Definitions of Terms 

Dynamic Muscular strength - The capacity of a muscle to overcome resist- 
ance thus producing movement. A test of this quality to maximum Is de- 
scribed by Delorme (9). 

Dynemlc Muscular endurance - The capacity of a muscle to sustain con- 
traction, and produce movement without benefit of blood flow. Duration of 
this type of activity Is short, 

CI rrulo-respl ratory endtirance - The capacity of the heart, lunns, arteries, 
veins to extract oxynen from the atmospheric air and deliver It to the 
muscles then buffer lactic acid and get rid of carbon dioxide. 

Power - is the amount of work vihich can be accomplished per unit of time. 

AAHPER - American Association for Health, Physical Education and Recreation. 
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Sanpliijg Procedure 

A non-probability swiplu nf 185) fifth and sixth frade boys and rlrls 
were Identified "^or use as subjocts In this project. These students lived 
In the area adjacent to tin? I.*n1vers1ty of North l^akota campus v.iv1cii would 
be convenient for t^stlnn ruy^poses. Also, sincb thcv \.'ere all elerentary 
school students It was presurcil that a considerable tvunber vioulti be avall- 
fcble ct the tine of testi nt. 

Since nonns were to bu established it \/ould ce tIcslraUle to have data 
from about luo S'jbject. 

A list of Odtrcs for >\V fifti) onu sixtii rjrade boys and plrls was ob- 
tained frop tiie principals of Lake Anassiz and U'est clcnontary schools. 
Each subject and/or pciront upr> interviewed b^ telephone (see interview nuide 
Appendix I). Of tnc )Zi iiiUjects who were contacted by tclcphcne, 01 anreed 
to tiike part In the fvudy. Of thesu 81 subjects Ab {26 nirls and 2b boys) 
cf-irp'cted $11 itrsr^s o-' bo -.osts. Table 1 shows the breaKdovn of tnc semplinn 
results. 

TAPU T: RtSULLS OF TMC TL.f/'IIOflC lilTtRVUU OF Tlit 5Th WiU bTli rn/rC ^pYi. AIJD 
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If 9 contact was not made on the first call» then a second call was 
made. If no contact was made on the second callt the Intervlev^er recorded 
the result as a **no answer" » and that prospective subject was not called 
again. Forty-one tallies were recorded for this reason. The following 
reasons were noted for those subjects who v?ere unable to participate: 

1. moved. 

2. vacations out of town. 

3. conflicts with other scheduled activities. 

4. did not want to participate. 

A letter (Appendix III) descrlblnei the purpose of the study and an- 
nouncing several Important dates In connection with the study was mailed to 
each consenting parent and child. As a follow up to this letter, a demon- 
strc\t1on of the test Items and procedure was held In the Fleldhouse on the 
University of North Dakota campus for Interested parents and children. This 
demojvstrdtlon was held in the evening on June 17. 

The Tests: 

The AAHPEn Youth Fitnpss Test was administered as It Is described and 

Illustrated In the AAHPER publication (1), on Wednesday, June 23. The UND 

Revision of ths AAHPER test was administered on the second test day which 

was Friday, June 25, The revised test Included seven Items whose purposes 

paralleled the seven Iter-; of the AAHPER test. These Items were: 

pull-up \or vertical hang) 
/I. sit-ups 

stcndlnrj broad jump 

As dorninn run 

fifty ybrd dash wich a runnlnn start 
6. Softball throw 
?, siK minute run 

The dlrer^lor*: for adininlstratlon of the AAHPEP tests were used to 

adi1rt1st'-r th« null-uns, ?.lt.-ups, standi nji broad juinp and the Softball 

th^w«» of the rovlscc test. The scoring for these tests was chanoed from 
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the performance procedure used by the AAHPER to the work Index method. 
The description of this scoring method and the other Items of the re- 
' vised test are presented in the following section. 

UNO REVISION OF THE AAHPER YOUTH FITNESS TESTS 
Description of the Test Items 

K PuTI-Up Test (Boys) 
PURPOSE: 

To measure the work Involved 1n performing the nulT-up exercise to a volun- 
tary maximum. 

CRITERION MEASURE: 

The amount of work accomplished during the exercise phase of the pull-up test. 

1. The subject assumes the arms extended position. 

2. The subject 1s Instructed to complete as many continuous pull-ups as 
possible. 

3. The test Is terminated when the subject cannot continue the pull-ups at 
the rhythm established in his repetitions. 

4. The number of continuous excursions from extended to flexed positions 

Is counted and recorded as the number of repetitions. Only the iomnlet- 
ed repetitions are counted. 

SCORING: 

The number of repetitions, the distance that the subject's body was lifted 
and the subject's body wei-^ht will be used to calculate an index of work 
performance by substituting Into the follo\-f1nn equation: 

Work Score « Body Weight (lbs.) X Distance (Ins.) X Reps. 

12 

Flexed Arm Hang (Girls) 

1. The procedure for this test will include the Identical stops involved in 
the boys pull-up me'^rwrericnt. 

2. The test will be nerfo-ned as it is described In the AAIIPER test manual. 

3. The duration of the hano is recorded in seconds to the nearest second. 

SCORING: ^ . . ^ 

The dtjration of the hanc in seconds, the distance that t>^R subject is lifted 
from the extend.*d am to tYc flexed arm position, and the bortv wcinht will 
\iQ used to calculate a vork index by substitutinn into the follo\.'inq 
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equation: 

Work Score ■ Body Welght(lbs) X Distance of one pull-up(lns) X Duration of 

the hang in 
Seconds 



2» S1t-Up Test 
PURPOSE: 

To measure the work Invnlved In performing the sit-up exercise to a volun- 
tary maximum. 

CRITEWON MEASURE: 

The amount of wrk accoi'tpTlshed during the exercise phase of the sit-up test. 
PROCEDURE: 

1. Trunk extension position 

1.1 The subject lies on his back with knees straight and legs together, 
hands behind the head with fingers Interlaced. 

1.2 A partner kneels at the subjects feet end holds both ankles of the 
subject to keep the heels of his feet In contact with the mat. 

2. Trunk flexion position 

2.1 The subject brings his elbows fon/ard and curls up to his knees 
until his righ* elbow touches the left knee, the left elbo^f touches 
the right knee. 

n,2 The subject returns to the trunk extension pof ition; this is deter- 
mined when the head touches the mat, 

3. The st'hject is instructed to complete as many sit-ups as possible up to 
Q maximun cf 100 for boys and 50 for girls. 

The nwmher of continuour- cj'xurslons from the extended to the flexed trunk 
pos't1<^ns 1s counted an^ recorded. The score for the test is calculated by 
subrtitating into the following rguatlonj 

Wor'< Score « Upper Bodv iieinht(lbs) x Distance ^rom the Supine Lying x Reps. 

to Sit-Up (ins) 



12 



3. Dodfing Run Test (l4) 
PURPOSE: 

To ni-ciGuve t'ro agility of the "erformer in running around four stationary 
objects. 

iim for the n\n in seconds and tanths. 
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PROCEDURE: 

1, The subject starts behind the startinq Tine on the signal "qo" and runs 
a "figure 7" course around each of the four chairs and returns In the 
same pattern until he crosses the starting Tine* 

2« Ou'^Jtne of the course: 



"XNISH 



START 



<_12*— 4< 6» ? 4 6' > <r-C' ^ 



SCORING; 

The score for each perfomer 1s the Tenflth of time tn seconds, to the near- 
est tenth of a second, to complete the course. 

4, Standing Broad Jump Test 
PURPOSE: 

To rneasure the work involved tn the standi ?in broad Jump exercise performed 
to a voluntary maximum. 

CRITERinU MEASUJ^E: 

The amount of explosive work accomplished in the maximum performance of the 
p*andint! hrcad jurp exercise. 

FRCCEDUnE: 

The subject stands behind the take-off line, swinns the arms backward 
and bands the kn*Des, then jumps as far forward as possible, 

2, The usual directions for this event anply. 

3, Three trials are allowed. 

*!'!!•: dip tance is m^sasured from the take- off line to the point of contact by 
the heel or other nart of the body that is neerest to the take-off line. 

riist?>ice of c'^l three trials is recorded in feet and inches to the near- 
er: ^flc!*. The score for the test is calculated by substituting into the 

•:v.riOu':nn ecitiaf'inn: 

Kor'; Score » Bouy i;2iflht(lbs) x Dist ance of the jump (ins) 

n 
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5« 50 Vard Dash Test 
PURPOSE: 

To measure the maximum speed over a distance of 50 yards, 
CRITERION MEASURE: 

The time In seconds and tenths as a measure of speed* 
PROCEDURE: 

1. Two subjects will run at the same time. 

2. The subjects start behind a starting line v/hlch Is sixty (60) yards 
from thR finish line, 

3. On t\n signal "go" both runners sprint toward the finish line, as they 
cross the TO yard line (50 yards from the finish line) another "starter" 
win slrnal the tiners at the finish line, with an arm signal, to start 
their stopwatches. Thus, the sprinters will have run 10 yards before 
the stopwatches are started. This will eTimlnate the reaction to the 
"go" single and the gathering of momentum which Is itieasured in other 
testa of speed, 

4. The stopwatch is stopped when the runner breaks the vertical plane of 
the finish T^ne with any part of his body. 

The score 1s the elapscri time in seconds to the nearest tenth of a second 
for th9 fifty yard run. 



6. Softball Throw for Distance Test 
PURPOSE: 

To ncasure tne work involved in throwing a softball for distance, performed 
to p vcluntary maAimun. 

C»'^ITE'-^IOn MEASURE: ^ ^ ^ 

The emcurt of woH' acconnlishsd in the maximum performance of the softball 

threw exercise. 

PROC^PUPE! 

1, ?h-i siib+ftct r'';-t throw the Softball from within a 6 foot restraining 
ar:ia'w;iir.h is drawn i-nrallel to thf* five yrrri finld rnarkcrs. 

2, Thr trials r^-** rf^nordnd f^et, 

3, Thfc disti^ice th^* ^hrnw is nstimated fron the t^rowinn Upp to the 

-f-i'. rt pov.Tt of ccn-.'.-ict. vith thn pround. 

Tho aiRtance of the throw, and the weight of the ball will be used to 
calciante en index to represent the score for this test. Thus: 

WorX Score « Wt. of the ball (lbs) x Distance of the Throw (ft) 
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7. Six Hinute Run-Walk Test 
PURPOSE* 

To measure cIrculo-resplratoYy fitness, 

CRITERION riEASUREj 

Ci real o«resp1 ratory Fi tness 

PROCEDURE: 

1. One half of a group will run at a time (if the oroup has N « 10 subjects 
five will run the test) the other half of the croup will count the nunber 
of laps that nis "budrly" ims completed. 

2, The subjects for this test will be located at 1/4 lap intervals to 
avoid congestion on the track durinfj the run; thus there will be four 
starting points on tne track. 

3. To beqin the test the subjects and their buddies \nll proceed to their 
respective stPTting Tines. On the signal "go" the runners will benm. 

4, The counters will rcnnin at each of the four startinn lines and count 
lire number of laps that I vis buddy conplctes at this point, 

SCORING: 

Tne number of laps of the track. 



Anthropometric Test Uescription 

In ordsr to calculate the v/ork score for eacn test it was necessary to 
determine certain antnropometric neasures. These were: 

1. sittinn height 

2. standing height 

3. standi nn body weight 

4. lyins body weight 

5. pull-up 

b.l Extended arm position 
5.2 Flexed am position 

1. Snt^nqHeiflht 

The subject sat on a .iD" bench with his oack to a wall stadioneter. 
The feet rested on a platform so that the thighs were approximately 
parallel to the floor. The subject was instructed to :At tall with 
tne back of the ho^id rusting anpinst the stediomcter. A angle 
boerd was placed on tne top of the subject's head and alon'i the 
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stadlometer. The measurement was read and recorded to the nearest 
one quarter 1nch« 
Standing Height 

The subject stood vlth his back to a linen measurino tape which was 
hunn on a wall. The subject was Instructed to nlace the heels against 
the wall, to stand tall and to keen his head aqalnst the wall . A 90** 
annle board was placed on the top of the subject's head and alonn the 
tape. The measurement was read and recorded to the nearest one quarter 
Inch, 

Standing Body Welnht 

The subject stood 1n the center of the pressure plate of an uprlnht 
Toledo Scale. The n?;asurement was read and recorded to the nearest 
pound. 

lyinn Body Vielght 

The subject reclined in the supine position on a bench which v;as rlaccf* 
within e1nht inchos of the Toledo Scalf?. The hips of the suhject v;erp 
placed within cnc inch of the end of the hnnch and the upper hody rest- 
ed on the pressurR pTate of the scale. The sublcct ralsnd his arms to 
head level and put his hands behind his head and interlaced his finners, 
to simulate the sit-up starting position. The measurement of lying body 
weiqht of the upper body mt read and recorded to the nearest pound. 
Pull -Up 

5.1 Extended Arm Position 

The subject assumed a banning position from a horizontal bar. The 
bar was prasped with an overhand grip. The arms were extended at the 
elbow; the feet hum frne of the floor or any other support, A measure- 
ment from the Preatcr Trochanter of the femur i.'as read by sinhtinr a 
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right angle board from the Greater Trochanter to a scale on the vertical 
support for the pull-wo bar. This measurement was recorded 1n Inches to 
the nearest one quarter Inch. 

5.2 Flexed Arm Position 

After the extended arm position was measured, the subject pulled- 
up to a flexed arm position with the chin placed over the bar and the 
head held In a horizontal position. A measurement from the Greater 
Trochanter of the femur was read by sighting a right angle board from 
the nreater Trochanter to a scale on the vertical support for the pull- 
up bar. This measurement was recorded in inches to the nearest one 

quarter Inch. 

5.3 Difference 

The difference bet'/een the extended arm and flexed arm positions 
was recorded. This difference represented the body displacement in a 
vertical plane. 

General Test Procedure 

The subjects were scheduled to arrive at the Fleldhouse for testing at 
twenty minute intervals. To facilitate this schedule, appointment forms 
(Appendix 11) vjere constructed and mailed to each subject, one week prior 
to the Wednesday, June 23 test. The appointment form assigned times for 
each subject for both test days. 

Registration for all subjects was held in the hallway on the second 
floor of the Fleldhouse. The follov/ing Information vas recorded on the 
subjects* score card at that tine: 
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Name 

2, Ane In years 

3, Sex 

4, Birthdate 

After the subject registered, he proceeded to the anthroponietric test 
stations which were located in the v^elpht training gym. These tests and 
the pull-uns v-ere administered to each subject IndlvlduaVly. The sit-ups, 
shuttle run, and the standing broad jump were administered In groups of 
six to eight subjects In a nyn area adjacent to the welnht traininii room. 
The 50 yard dash and the COO yard run-vaVk were administered on the Indoor 
track in the fleldhousc and the softball throw vas administered on a play- 
ing field adjacent to the fieldhouse. All data was recorded on a score 
cerd (Apiiendix IV) which was constructed for this purpose. 

Expsrimental Design 

A sincile group, non-probability sample was employed in the study. The 
subjects were selected prlparny for convenience and therefore are not con- 
sidered representative of a population. 

Inferences from the study were thus limited to a description of the re- 
sults related to these subjects alone, not to any other Individuals or groups. 
The sample was considered a demonstration group. 

Since the reliat^lity and validity of the AAHPER Youth Fitness Test was 
und.;r study in this p^^oject a test-retest procedure was necessary. The 
Uedpcsdpy ?nri Friday t^jsts p.llov.'Rd for sufficient recovery time for the 
subv^cts hstv^Qen tests, and yielded ciifflclent data to fulfill the specific 
piirpostiR c.f ths study. The data In this stud;; are numerical, continuous 
rf ^-v:. in^■'2!'va^ t-vpo. 

Sinci the rissinn was a test-retcst procedure, each sublcct v/as his oxn 
control thus n^inlnlzinn inccrgroun error. 
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The Pearson Product*»Moncnt Correlation was employed to calculate an 
estimate of the relationship between two tests which employ this type of 
datum. 

The following hypothesis were established to test on the basis of the 
estimated correlations: 

Hp There was no relationship between the Items of the test and the 
retest. 

There was a relationship beti/een ths items of the test and the 
retest. 
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RESULTS AND DISCUSSION 



Kellabnity Estimates fnr the Anthr opometric Tests 

The correlation coefficients for the Anthropometric tests which are 
niustrated In Table 1 shov/ an acceptable reliability with the. exception 
of the three pull-up measures. These measures proved to be the most 
difficult results to obtain. Whereas the standardization of the reference 
points was a simple matter (see f^ethodolo^y) controlling the sub,1ect and 
taking the measurements proved to be more subjective than was desirable. 
It 1s Important to note, however^ that even though the reliability is lov/, 
the mean differences varv less than one half Inch for any of the three 
Items. 

TABLE 1 : MEANS, STANDARD DEVIATIONS AND PELIABlLITrES FOR THE 

ANTHROPOMETRIC TEST SCORES (H » 45, 25 RIPLS AND 20 BOYS) 



ERIC 




4. 



5, 



Standi nci Body Wt. (lbs) 



Standing Helqht (Ins) 



Sittlnp Height (Ins) 



PuH-Up Flexed Am (1ns) 



59.0 




47.4 



Pull -Up Extended Arm (Ins) 



Pull -Up Diffe'^encti (ins) 



27.1 



20.3 



2.880 



1.764 



2.083 



59.0 



47.7 



27.6 



20.1 



2.873 



1 .502 



2.592 



1.992 



0.99 



0.60 



0.75 



0.80 



Tho test-rete?t correlation for lylnri bodv veinht v-as 0.90. Represent- 
ed 'r>s a reliability coafflcient this value Is low, thus seriously question- 
in?: the reliability of tho test. Hov-ever, the mean difference between- tests 
Is !ess than one-tenth of a pound and since the rav; scores v^cre recorded to 
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the nearest one*quarter pounds the discrepancy between tests was accepted as 
reliable. 

Reliability Estimates for the MHPER Youth Fitness Test 

It was not the Intent of this study to re-sxam the test rel1ebnity# 
Instead the test«retest procedure was employed as a study control to deter- 
mine the reliability of the scores produced In this study. Only four of the 
seven test items were included In the test-retest procedure. The four items, 
pull-ups (flexed arm hang), sit-ups, standing broad jump and the Softball 
throw were used this way because they could be scored by the work formula 
(f X d) and vaTidated on that basis. The other three Items, 600 yard run- 
walk, 50 yard dash and the shuttle run required a different valldatlnn 
procedure, 

TABLE 2: flEANS, STANDARD DEVIATIONS AND RELIABILITIES OF FOUR AAIIPEP 
TEST ITEM SCORES. 



Girls (N • 25) 


Mean (A) 


S.D. (A) 


Mean (P) 


s.n. (P)] r 


Flexed Am Hand (sec) 


14.1 


11.337 


14.0 


r.929 


.95 


Sit-Up (number) 


49.0 


3.5in 


48.6 


5.243 


.99 


Standi no Broad ilunp (inn) 


62.6 


6.720 


63.1 


6.837 


.82 


Softball Throw (ft) 


67.6 


22.P31 


59.3 


17.34r, 


.93 


Bo^.S (N « 20) 












Pull -Dps (number) 


2.9 


2.4^8 


2.0 


:.P71 


.02 


Sit-i'p (number) 


84.2 


24.34e 


84.0 




.97 


fstar.rllnn Sroad Oiri (li^s ) 


f>6.6 


8.C5D 


CG.O 


o.7r,r> 


.89 


!3oft^;\ll Throv; {ft) 


112.0 


28.700 


1 .o 


21,038 


.94 


} — 

i (A) • Tl^e AAI^PEP V>)'Jth Fitness Tost acJr.lnisterod on 3um 23, 1971. 

' h\ • V'O UKD nf^vision ej-f tI'.G AAlIPCn Youth ritness Test adJ^vnistcrcd on 

i ' J- ne 25, vr?7U 
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With the exception of the sit-ups for r^Ms (r • .OS), the reliabil- 
ity coefficients were not as high as would be expected for reliable neasure- 
ment. However, In cowparlnq the correlation estlinates from Table 2 with 
those published by Fleishman (Vl ), the present estimates are all higher 
which would Indicate greater reliability for the present test Items, 

Validity Estimates for the AAHPER Youth Fitness Test 

The 600 yard run-walk correlated Inversely (r » -.60 boys and r « -.63 
girls) with the six minute run. This would Indicate that the two tests 
measure distinctly different criteria. This result seems to be in agreement 
with the explanation of Balke (3), that as the duration of an activity de- 
creased the limiting factor to performance would be the anaerobic tolerance. 
The 500 yard run-walk test purports to measure carriiorespiratory endurance 
as does the six minute run-walk test. Kovcver, the duration of the two 
varies from a mean of one minute and thirty-five seconds for boys and one? 
Fiir-rte and fifty-nine s'^conds for oirls in the 600 yard run-walk test to 
six •minutes for the s'x ninute run-vtalk test. This diffcrencn iP f'ur?tion 
of these tests mfy in fnct result in different critprig neasuremcnts. 
Whereas the six min'jtc .lurntion nay measure aerobic capacity the shcrtpjr 
duration of the 600 yarn nm-walk test nny mensure anaprobic cappcity. 

It is goner ■'ly rcccptod that tho best tes: of circulorcspiratory 
endurance? is the r?xirpl ox'^n'jn consunotion test. Hoth ralt'.e (3) ,nnd 
Cor*cr (15) have develr^ field tests of maximal oxyr^en conrurTtion vhidi 
cof-elate hinhly v.ith 'nloratory tc^ts, thus establishing thrir v^Vid^^ty, 
Coo'-or'f t'/elvc rfrute run-vrlk test vn.s coinp?r-d by Bnlonclv?'- (0 vith n 
six minute ru:>v s''k tc^^ to dnonrinc -b^ rolrtl •^n'-hi'^ brt/oon these firV 
tRS^.:?' The rcsui:.inn c^wl^^tlon vas r « .00. Thnr, the six ninute run- 
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walk test was employed In this stu<j|y as a valid field test of circulore- 
splratory endurance. A test of clrculorespiratory endurance must allow 
sufficient duration of a moderate intensity to allow muscular action to 
enhance circulation of the blood from the heart to the muscles* through 
the lungs and back again, l^scle contraction which exceeds a moderate 
intensity, tends to restrict blood flow. Vhen the blood flow Is restricted 
the build-up of metabolic waste particularly lactic acid increases rapidly 
and the duration of the exercise must be reduced. Thus, when a test in- 
volves short duration, high intensity muscular contraction, the capacity 
for energy production without sufficient oxygen, or anaerobic energy is 
being tested. Cardiorespiratory Involvement 1n this type of exercise is 
limited, since the flov/ of blood is restricted. Thus this type of test In- 
volves less cardiorespiratory endurance and more muscular endurance. 

The AAHPER 50 yard dash was compared with the 50 yard dash with a 
running start. The essential difference betl^feen the two tests was simply 
that the 50 yard dash with a runninq start was timed after the subjects 
had achieved sprintino spaed. This procedure helped to eliminate the t1?ne 
Involved In a subject's ronction to the startino command, moving from the 
stationary starting position and qainlno momentum to sprinting speed. Since 
the criterion neasure for the AAHPER 50 yard dash item Indicates speed 
vihich Is measured in timr:, it secned loqinal to comnarrj these two tests in 
f>^ ^.tt(:^^?t to rloten?-' n'? •■•'int offpct. thp ftntionary ns opposed to the run- 
pi-' ntart v;oi "'d hpvo ^ht^ pprfr>m-jncc». 

Tie mean fiime >r ■' '.>^ yard da^h wi'H the running start was less 
thar* t^e mean time fc- V a P.WWIP HO y^rd dash. The correlations for these 
it<0'nc ,/cre lovf indinntin'] that tli« rr">Tation5!-»ip v?as not a strcnn one. The 
pcs'tlve corrdVoticn'; "rust-rate the s^rHilnrity hetKfen the tests to measure 
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sptjed, hov/ever, their low values Indicate that the stationary versus the 
running start did make a difference. 

TABLE 3 : MEANS, STANDARD DEVIATIONS AND VALIDITY ESTIMATES FOR THE 
AAHPER YOUTH FITHESS TEST. 



Boys Test 


Mean (A) 


S.D. (A) 


Mean (R) 


S.D, (R) 


r 


PulV-Up 


2.8 


2.971 


401 


418 


.97 


sn-up 


84.0 


24.094 


7851 


2208 


.77 


Standing B. J. 


66.9 


9.756 


476 


82 


.64 


SoftbaVI Throw 


91.8 


21.099 


42 


10 


1.00 


60 Yard Dash 


8.0 


0.567 


6.9 


0.6 


.47 


600 Yd. Run-Walk 


135 sec. 


25.516 


9.4 


1.0 


-.60 


Shuttle Run 


10.6 


0.904 


7.4 


0.5 


.49 


Girls Test. 












Flexed Arm Hanrj 


14.0 


9.929 


2054 


1494 


.90 


Sit- Up 


48. 6 


5.243 


4664 


1082 


.33 


Standlnci B.J. 


63.1 


6,837 


468 


104 


.51 


Softball Throw 


5^5.3 


17.348 


27 


8 


1.00 


5C Yard Dash 


C.4 


0.663 


7.2 


0.8 


.75 


600 Yd. Run-Walk 


159 sec. 


27.160 


8.4 


1.1 


-.63 




» t . 0 


o.6br. 


7. a 


0.5 


.55 



(.'/. f. ThQ ,n,'^\'»>:"f! '^-i.vth '•i*'r'>?;''. "^ott administf^red on ^lune 23, 1071 

(• ; « ~ha ONO PevT-^on of the AAHPt'P Youth Fitness Test administered on 
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A definition of agility Includes the ability to move with m?x1tnum speed 
and change direction. Both the shuttle run and the figure e1oht run contain 
elements of agility. Ha^ever, this element cf agility 1s more dr^flnlte In 
the shuttle run than 1n the figure eight test. A subject Is required to 
come to a momentary stor to pick up the object 1n the shuttlr run thus re- 
ducing speed, and then incrpasing speed to sprint to the next ob.iect, where- 
as the figure eight test allows for a more constant maintenance of speed 
throughout the test. The validity of the nodoinn Pun test has been report- 
ed by Gates and Sheffield (12) as .B20. The rellaMrity was estimated as 
.934 for boys and .802 for nirls respectively. These values are accentable 
standards for validity and reliabllitv thus the f inure eight test v?as used 
as a criterion test. The cnnparison betveen the two tests indicated a low 
positive relationship, r = .55 for nirls and r = for boys, niustratinn 
that the tests are !?iinncvr hut not hinhly related. 

The pull -UP, slt-up, standi nn broad jumn and snftball throv/ vrp?re val- 
idated on the basis r^f vork scores. The fnrcf^ and distance comr." ••-nts of 
each test v?ere Identifitd pnd ar attempt was tuadp to neasure ooc . Tho 
June 25 test scores for the four test items were converted to units of worl' 
exp-*csscd In foot pounds or in the case of the flexed arm hann, a work index. 
The raw scores were correlated vith the work score to detemlne the dooreo 
of reletlorsh.p. 

A hir.h positive rorrpl - Hrr. r':!."4lted t-rtv/.-T-n v/nri- genres and rav; 
sc^'^os for t>« pur -up 'nr; finx-^d frn' hann trst?. (see Table Thus the 
VdV icrro for thpsr itr^ s c'^near-; to bo c^osfjlv ro''ater! r.o ti-e amount of 
K'O"''. acconnlirihe^ t'Hs eyrcise. It is rlrr.'- then that the subject with 
t!ir ormest body vnc^hl and t)ody fllsplacement is accomnlisbino the oreatest 
a:»:Ojnt rf work ?nri c l«r doinn the r,rf:Rtest nurber of puH-uds. 
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One nnjst accept this result with some reservation, however, since a 
number of zero scores v;ere obtained for both boys and air Is, These zero 
scores tend to bias the results in terms of the strontjer subjects, who In 
this sample, were the bigne'^ boys and girls. 

The sit-up test comparisons resulted in low positive correlations 
(see Table 3). The sit-up test comparison for the pirls was particularly 
low, r - .33. These estimates Indicate that the sit-up raw score is not 
Indicative of the work accomplished during the test. Thus, validity of 
the test in this case is questionable. A similar result is evident for the 
comparisons between the raw scores and the work scores for the standing 
brond jump. The co'relstions were positive, however, they are low, indicat- 
inr questionable validity. 

Work performance and the raw scores of the Softball throvf correlated 
as r » 1.00 for both boys and girls. Since the resistance (the weicjht of 
the Softball) was > onstant, the calculation of the work is identical in 
magnitude to the score units (distance of the throw). Thus, althounh the 
numbers for the wcrk and raw scores are different, the relative values are 
the same. 

Nor.T, Comparisons 

Norms were constructed for the scores from the UNO Pevision of the 
AAHPER tests. Table 4 and 6 illustrate the norms for the raw scores taken 
fron? th^'s test and Table 5 and 7 shows the v/ork score equivalents for the 
raw score norms. 

The profiles for two subjects y^^re constructed on Tables 4 to 7 to 
illustrate the comparison between the raw score and work score status of 
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their performances . The profiles mustrated in Tables 4 and 5 represent 
those scores achieved by one subject » a girl, in the study sample. The 
mean standard score for this subject over the seven items was 47.6 based 
on the raw score norms and 53.4 based on the work score norms. This 
discrepency is amplified if we consider only those four items which were 
actually calculated in work units (pull-ups, sit-ups, standing broad jump 
and the softbaVl throw). The mean standard score form the raw score norms 
is now 48.7 as compared with a mean standard score of 58.7 from the work 
score norms. 

Tables 6 and 7 illustrate the performance of another subject, a boy, 
who participated in the study. The same peneral trend is illustrated by 
coinparing the raw scores and work scores on the basis of mean standard 
scores. The iTsan standard score over seven items for the raw scores norms 
was 56.1 and 63.4 for the work score norms. Once apain this discrepency 
is apparent over the four Items which were calculated on the basis of v/ork. 
In this case the mean standard score was 66.2 from the raw score norms and 
72.5 from the work score norms. 

The overall fitness performance for each of these subjects leads to 
b» diffe'^ent interpretatior dependinq on v/hich norms are used to construct 
the profile. Thus 1f one is to evaluate fitness performance, the relative 
^Irt.ur-; cf th' r)t.'rfo«'rr!i--''"^'^P wIVl t-? fif-'^'^rtpf! on t'->o Urir. of thn norms 
v/^ r '^ ufr. Its'" ^ 

The v'«r': nGore-**w ?,:;'?rf» coi'^' "/"j'^^oDR ir.rlic^to !■'/ reason of the low 
cr; v>3l'it' ions r n-^od for ?>,duft.1f)n?l ■:tvxW of tfT^rn methods r.'nnloyed for 
^xsV'nq fltncr-- and als^ vcr presfiil>1nn rxcrciso. J; nee r'ysical educators 
P?' "cHb^ 2xe""'-is': -T. a r'":tino ■ ■"•"•d'lro in their classes. It may be some- 
v/^.^, stp/rtl'lnq to vcalU'^ that t.:(i ?..mi\r,t of v/ork involved ;n performing 
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an exercise may bo so variable. 

It Is interesting to speculate on the attitudes v'hich we develop in 
our students as a result of experiences in physical education directly 
related to testing fitness and prescribin'; exercise. For example, if one 
instructs a class of thirty junior high school girls to perform twenty 
s1t-ups, that prescription of exercise pay elicit n vcr:' linlit to an 
exhaustive load on the; inrtivi/luals vn'thin the rlass. Y(-t all nust do 
t\/cnty sit-ups or suffer tUc exnericnce of failure Mhon in ffict they 
have exercised to their maximun Cfipacity. 

The student is obviously av.'?re of this failure ^'et at tiie s«nie 
tipfi is keenly av;are of tlic fact that slie has v:orked liarder to perforr-' 
this exercise than has her peers. Similarly tnc hir>h school football 
tackle who nay weinli lUu pounds is nushed to naxinun to cnr.r1ete five 
pull-ups. His classnatc vmo vjeioiis 130 pounds is able to pcrfom eiHrt 
pull-ups. The ireasurcrrent of fitness by the AAHPCR test results iu an 
evrluaticn of fitness v.iiicl» indicates that the football ploycr is less 
fit then the 130 pound sti;Hsnt, yet the footbr»n player .ms dcponntrflted 
his strcnnth and power nnd is regarded by his peers as stronner tiian the 
sr~Her boy. 

Suc/i contradictiors bctv.'cen fitness testinq, exorcise prcscrintion 
and peer ranking rust lead to skepticisn' on the part o* students such 
as these, A re-cxami'-fltion of the factors inyolveJ in the porforn^ance 
of an exercise and corrGi: pen ding sensitivity on tlic psrt of physicnl 
educators to the nioasLt>v;rcr.t and prescription nf C'x«?rc1sr based on 
r'iscular work scerr> essential to the accurate practic:' physicr.1 



Conclusions 

Ulthln tlie limitations of this stu(ly the follovn'ni? conclusions 

appear Justified. 

1. The reliaLility of the anthroponetric tests were accepttible, 
except for the pull-up items, 

2. The reliability for the four items of the AAHPEin test was 
acceptable for this study, 

3. Comparisons between the A/^.HPER Youth Fitness Test and the UMD 
Revision of the A/^IIPER Youth Fitness Test indicattd a substantial 
difference in the scores achieved for both loys and oirls, except 
in the pull -up or flexed arm hann and the Softball throv for 
distance. 
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APPENDIX I 



SUMMER RESEARCH PROJECT 1971 
TELEPHONE INTERVIEW GUIDE 



1. Introduca Yourself 
Name - a studant at UND 

majoring In physical education 

2^ Purpose for the call: I'm calling for Professor Bolonchuk who Is conduct 
In a summer research project . The project Is a study Involving 5th and 
6th grade boys and girls. We would like to include your son/daughter 
(name) In the project and we need your permission, 

3. Test: AAHPER Youth Fitness Test. The test was developed by The American 
Association for Health, Physical Education and Recreation. 

4. The purpose of this study 1s to determine the accuracy of the test to 
measure physical fitness. 

5. We will send a detailed description of the project by mail. 

6. The tests will be administered on June ':3 and June 25 from 8:30 A.M. to 
12:00 noon. 



APPENDIX II 



Sumner Research Project 1971 
Dept. HPER 
The University of North Dakota 





Yours sincerely. 



Project* Director 
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APPENDIX MI 

Suumer Pesearch Project 1971 
Oepartment of Health, Physical Education & Recreation 
University of North Dakota 

Dear Parents and Participants In the Summer Research Project: 

Thank you for participating In the sunmer research project which was 
briefly described to you In a recent telephone conversation. Your co- 
operation Is appreciated and there Is little doubt that the successful 
completion of this project began with your affirmative response. 

The purpose of this project Is to critically examine the American 
Association for Health, Physical Education and Recreation Youth Fitness 
Test. The test was published 1n 1957 and has been used extensively in 
physical education programs to measure the physical fitness of school 
children ranging In age from 7 to 17 yearb. AUhough a great deal of 
research hcs bean done on this test since 1959, little evidence exists to 
show the Influence of body size on the scores which are achieved by the 
students taking the test. For^example: Does a heavy boy or girl need to 
jujnp as far as a boy or qlrl whose body weight 1s less? What is the dif- 
ference between the raw score for a test and the vrork accomplished during 
that test? These questions are the basis for this summer research project. 

To more completely explain the procedure for the study a demonstration 
Is planned for the early evening of June 17. This meeting is designed to 
accjuaint you and your child with the purpose of the study, the procedure 
that wa will use for testing the children and a description of the items 
involved in the tests. Thn meeting will be held in the ^^^^ dhovsf/j^jl'-^ 
beginning at 7:30 P.M. (Please use the East entrance) and will lert for 
about en hour. 

The program for the meeting will include: 

- A brief explanation -of the purpose of the study 

- A film eRtltlcd: "Tfie Fitness Challenge", this film describes 
each of the items of the AAHPER Youth Fitness Test 

• Discusslcn of the procedure and related matters 

If you ere unable to attend, your absence will "ot disqualify your 
child's Pftrticinaticn In the stjuly and wg vnll expect him or her on the 
scheduieS t4St dw. Th^ t-nt schedule is net complete yf*; however . v^ 
the fichertiile is finalized wn wili mail an appointment form to you. All of 
the testing will be dene on Wednesday, June 23 and Friday, June 25, from 
0:30 A.M. to 12:00 noon. 

Yours sincerely. 



Bill Bolonchuk 
Associate Professor 
Dept. HPHP 
UND 



None: 

Last 
Test Date: ^ 

Ane: 
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Summer Pesearch Project 1971 
Score Card 



Sex: 



First 



Years Birthdate: 



(D) 



lbs. Standing Height: 



1ns, Upper Body Welflht: 



Body Weight: ___ 

Sitting Height: 

Pull-up Measures: C of I to floor extended arms 

C of I to floor flexed arms 

Difference 



M 



F (circle) 



1ns, 



lbs. 



ins, 
""ins, 
"ins. 



Weight of the Softball: 



ozs. 



Station 
Number 



1. 



2. 



3. 



4. 



7. 



Test 



Pull -Up or Flexfid 
Arm Hang 



Sit-Ups 



Shuttle Run or 
Agility Run 



Standing Broad 
Jump 



Trials 



Score Units 



3 



5« 50 Yard Dash 



Total No. of Continuous 
Reps or Tine 



Total No. of Continuous 
Heps 



Time In Sec, & Tenths 



Distance in feet and 
inches to the nearest 

inch 



Softball Throw 
for Distance 



600 Yard Run-Walk 
or 6 Minute 
Run-Walk 



Time in Sec. & Tenths 



Distance in feet to 
the nearest foot 



Winutes and seconds 
to the nearest second 



Trial 
Score 



Best 
Score 



NAME 
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